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于密度泛函理论  (DFT) 第一性原理的投影缀加平面波方法  (PAW)，研究了
Heusler合金Sc2VZ (Z = C, Si, Ge, Sn, Pb) 和Co2VZ (Z = Ga, Ge, As, Se) 的电子结
构和磁性，具体研究工作如下： 
(1) 采用第一性原理，结合广义梯度近似 (GGA)，系统研究了 Heusler 合金
Sc2VZ (Z = C, Si, Ge, Sn, Pb) 的电子结构和磁性。研究发现 Heusler 合金 Sc2VZ (Z 
= Si, Ge, Sn, Pb) 在平衡晶格常数下表现出半金属铁磁性，其自旋向上态中的带
隙宽度分别为 0.345 eV，0.354 eV，0.387 eV 和 0.173 eV。计算得到 Sc2VZ (Z = Si, 
Ge, Sn, Pb) 的总自旋磁矩均为整数 (3.00 μB)，符合 Slater-Pauling 规则。分析能
带与态密度发现，半金属带隙的产生主要是由于 Sc 和 V 原子 d 态电子之间强烈
的杂化作用所致。同时计算结果也表明，在一定程度的晶格常数变化范围内，
Sc2VZ (Z = Si, Ge, Sn, Pb) 合金仍能保持其半金属性质。 
(2) 采用了 GGA 和 GGA+U (在位库伦) 方法研究了 Co2VZ (Z = Ga, Ge, As, 
Se) 电子结构和磁性。采用 GGA 和 GGA+U 方法均研究发现平衡态 Co2VGa 具
有半金属性，而 Co2VGe 和 Co2VAs 则通过 GGA+U 方法预测出具有半金属性，

































Spintronics is an emerging interdiscipline which mainly focuses on the study of 
the characteristic of electronic spin transport. Based on these characteristics, 
spintronics has a broad application prospect in information storage field. Therefore, 
spintronics has attracted wide attention in both academics and industry. Now one of 
key problems in the developing spintronics is to exploit efficient technology to inject 
the spin current from the ferromagnets into the semiconductors. The half-metallic 
ferromagnetic (HMF) Heusler compounds have been considered as one of the 
potential candidates because of the unique electronic structure: One spin channel 
exhibits a metallic character, while the other presents a semi-conductive behavior. 
This special structural feature leads to 100% carrier spin polarization for HMF 
Heusler compounds. Moreover, this kind of compounds have other advantages, such 
as a relatively high Curie temperature, a high volume magnetization, as well as the 
structural similarity to the widely employed binary semiconductors crystallizing in the 
zinc-blende structure. The first-principles calculations based on density functional 
theory (DFT) were performed using the projector augmented wave (PAW) 
pseudopotential method to investigate the electronic structures and magnetism of 
Sc2VZ (Z = Si, Ge, Sn, Pb) and Co2VZ (Z = Ga, Ge, As, Se) Heusler compounds. The 
detailed research works are as follows: 
(1) The electronic structures and magnetism of Sc2VZ (Z = C, Si, Ge, Sn, Pb) 
Heusler compounds were investigated using first-principles calculations within 
generalized gradient approximation (GGA) frameworks. It is predicted that all the 















for Sc2VC. The calculated band gaps of majority spin states are 0.345 eV, 0.354 eV, 
0.387 eV and 0.173 eV for Sc2VSi, Sc2VGe, Sc2VSn and Sc2VPb, respectively. The 
total magnetic moments of Sc2VZ (Z = Si, Ge, Sn, Pb) compounds are found to be 
~3.00 μB per formula unit, which accords with the Slater-Pauling rule. The band 
structures and density of states have been investigated. The strong hybridization 
between the d-states of Sc and V atoms should take responsibility for the origin of the 
HMF majority energy gaps of Sc2VZ Heusler compounds. It is found that the 
half-metallicity can be maintained within a wide range of lattice constants. 
(2) The electronic structures and magnetism of 3d transition metal based full 
Heusler compounds Co2VZ (Z = Ga, Ge, As, Se) are investigated using 
first-principles calculations within generalized gradient approximation (GGA) and 
GGA+U frameworks. It is found that Co2VGa compound is a half-metallic 
ferromagnet based on GGA and GGA+U calculations. For Co2VGe and Co2VAs 
compounds, the half-metallic ferromagnetism can be observed in the GGA+U 
framework while cannot be successfully described by conventional GGA method. 
Results indicate that Co2VSe shows a metallic character within both GGA and 
GGA+U methods. Therefore, the Co2VZ (Z = Ga, Ge, As) are potential highly 
spin-polarized HMF materials. This study would provide theoretical guide to the 
future experimental work. 
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